University
of ldaho STREAM TEAM: COLE BAILEY, JOSHUA CAMPER,
ANTHONY DESANTIS, MAX RIETZE

CLIENTS: PETE ROBICHAUD AND BOB BROWN
(FOREST SERVICE)



OBJECTIVES

A Develop Bluetooth technology
for wireless communication

two or more conductivity probes

that can be used

{0 measure

small stream velocity.

Provide readout about probe
settings, probe data, and
analyzed results via a tablet or

smart phone.

RITI

Contaminatio

er supplies
n Risk After Wildfires

—~ (ol

Stream Buffers

nd can impact water ity

Best managemert proctes use

| wrian rones s harvest ulfes 10
it gate seciamerd loss and reduce 1Y
mpact cn water GuaStY

fre, g b sevesty s

Lyt
Feured b he wrbrmed b vt

M - 2yempon e seam bt i
B oy et be 2 i e
ettt

sy shes syl
i prowth 8

5

Forest Service Water Erosjop

Prediction Proje,

ct (FSWEPP)

|




VALUE PROPOSITION

Update a system that has been used in USDA
stream studiesfor ~20 years.

Create a safer (more ergonomic and trip free)
working environmenffor field researchers.

Support more efficient datacollection by usin
modern handheld devicesdoing the math
for the user, andsaving results more securely.




PROJECT REQUIREMENTS

OPERATING ENVIRONMENT

Velocity rangeo 0 to 10 m/s

Stream Widtho sample in USDA lab to Paradise Creek

Required Probe Separatio® 6 stream widths

Physical Property Used for Measuremettwater conductivity

USER FRIENDLINESS

Remote Operatiom wireless system that can read as far as 100 ft

Versatile Probe Suppord may be used by operator for balance in rough terrain
Displayd data available to user on tables oother wireless device

Set Upo device can be up and running within 20 minutes

Transportabilityo can be easily carried Y2 mile by one person (less than 20s)

Packagingo all components fit within a single waterproof carrying case



PROJECT REQUIREMENTS (CONTINUED)

DURABILITY

Must be suitable for use in all weather conditions, including rain/sleet/snow
Streams can be full of sediment that can interrupt testing
Cannot break in such a way that the device pollutes the environment

Batteries can support field operation for at least 10 hours with no recharging

SOFTWARE

Velocity Calculatiord probe separation divided by time between pedk-peak concentrations

Reliability o integration of peak with 5% error
Data Loggingd DAQ that runs on batteries equipped with Exdéte tool

Sampling Rated 8 readings/sec with simultaneous sampling from two channels



CONCEPTUAL DEVELOPMENT

Il We decided to use Arduino nanoas they are theonly Arduinomicrocontrollers
that will be able tofit inside the PVC tubing

We ended up using the HM O Bluetooth module over an HO6 Bluetooth
module as the HA@6 could not connect to devices using Bluetooth 4.2

We are using PVC as it is light, durabland easy to replace

Arduino Nano



KEY SUBSYSTEM ATTRIBUTES

PVC PROBE HOLDERS: WIRELESES OMMUNICATIONS:
PVC design allows for durability in all HG12 allows for a 1000m
weather types. communicationbetween probes.
Lightweight (less than 20Ibs). HM-10 allows for a 100m
Waterproof casing for communicationbetween probe and control
electrical components. device.

Usable for various streansizes.

NANO MICROCONTROLLER: STREAM VELOCITY APP:

Able to take measurements from Allows for wireless control over probes.

the conductivity probe at 8 readings Able to store incoming dataeadingsinto an Excel file.
per second. Displays calculated stream velocity.

Able to runfor 10+ hours. Reakime graph of probe readings.

Calculates velocitywithin 5% error of Compatible with phoneor tablet.

the original setup.



SYSTEM DESIGN
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https://vandalsuidaho-my.sharepoint.com/personal/riet4022_vandals_uidaho_edu/Documents/Stream%20Team/Drawings/Combined%20Probe%20Schematic.pdf?CT=1619562245204&OR=ItemsView

APP ANDDATA
STORAGE

N i @ . W 48% 9:49

Stream Velocity App

Help and Info

Scan Connect

Status:

Enter Excel Storage File Name

Feet Meters

Set the Distance

Start Stop Reset

Stream Velocity: 0.000

TDS Sensor 1: 0.0 ppmM
TDS Sensor 2: 0.0 ppm




FINAL DESIGN
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MANUFACTURING PROCESSES

COLE AND JOSH (EE)

Assemble the probe electronics
With all components, can be assembled ih-2 hours

ANTHONY AND MAX (ME)

Assemble the probe housing

Can be assembled in approximately-2 hours,
with appropriatetime afterwards to let sealant cure.

METHODS USED
3D Printing
Soldering
Basic Power Tools



